ABSTRACT. In June 2014, a male stray dog was recovered at Ente Nazionale di Protezione Animali (ENPA) kennel of Manfredonia, Apulia region, showing oral bleeding and physical prostration. The dog fell in a water canal and was trapped. During the clinical examination, a specimen of leech was revealed into its oral cavity. The parasite, probably entered by drinking unfiltered and contaminated water, has been identified as an adult of aquatic leech Limnatis nilotica. Leeches could overrun wide variety of animals, and few reports about blood sucking leech infestations in mammals are available in literature. This paper describes here the first oral hirudiniasis in a dog in Italy and highlights the possibility of human nasopharyngeal leech-related infection in Apulia region.
Leeches (Annelida: Hirudinidae) are 34 segmented somite invertebrates predominantly present in freshwater. Leeches can be blood sucking parasites or predators. More than 600 species have been described worldwide, and they include aquatic, terrestrial and marine leeches [34] . Most of the documented leech infestation cases are recorded in tropical or sub-tropical areas and are closely related to habits with unsafe drinking water [11] .Symptoms with leech infestations include body pain, itching, swelling, severe anemia, short-term bleeding, hypersensitivity and anaphylactic reactions [13, 17] .
Nile leech Limnatis nilotica (Savigny, 1820) has been classified as a member of the Hirudinidae [16] .This species lives in countries around the Mediterranean area and was reported in Spain [4] , France [12] , Yugoslavia [33] , Oman [25] , Romania and Bulgaria [18] , Turkey [1, 3, 9] , Egypt and Lebanon [26] , Iran [7, 20, 32] , Iraq [2] , Tadjikistan [30] , Libya [31] , Azores [29] and Tunisia [15] . L. nilotica is a blood feeder which populates in water holes, ponds and canals and attacks animals and humans while they drink. The Nile leech has 30 flat-topped, rough-surfaced teeth mounted on small, rounded and soft jaws unable to pierce external skin [26] . The bite is usually painless, but the wounds bleed for long time and unlikely to cicatrize. The invertebrate enters through the mouth or the nostrils and sucks blood from mucosal membranes of the pharynx, larynx or nostrils, often causing the death of their victims [10] . Nile leech is not hostspecific, and it has been found in humans [1, 8] , goats [7] , cattle [6] , donkeys [20] , camels [14] , deers [4] and hen [5] in different countries and recently in dogs in Iran [28] . In all these cases, respiratory disorders and anemia were dominant signs [7] .
In humans, L. nilotica causes many different clinical symptoms, such as epistaxis, hemolysis, hematemesis and vaginal bleeding [1] . Uncontrolled bleeding from neglected wounds−may cause anemia and death [10] .
In Italy, few reports of the species are confined in Tuscany, Campania, Puglia, Basilicata, Sicily and Sardinia [19, 21] . A rare case of human Nile leech infestation was also described in Naples [21] . The authors described that a speciemen of L. nilotica was collected from the vomit of a soldier coming back from Libya in 1912, and the majority of old cases recorded refer especially to soldiers. Indeed, a lot of cases were already observed among those of the French troops in duty in Egypt in 1799 and then during campaigns in Spain and Portugal in 1889 [21] .
The paucity of reports of Nile leech infestation in modern Europe may be related to the reclamation of wetlands, specialized farming which easily found a source of clean drinking water, the control of stray animals and the general good economic conditions of European citizens.
Of relevant interest, we report here the first case of L. nilotica infestation in a male stray dog in Italy. On the 23rd of June 2014, a sub-urban free ranging dog was captured by volunteers of Ente Nazionale di Protezione Animali (ENPA) in Manfredonia. The local police reported that a male stray dog had the habit to drink from a small river and it fell in a drainage ditch (41°35'30"N; 15°53'35"E) before it was trapped. The dog was saved from the roadside ditch. The canal is composed of embanked basins created during the reclamation of the Land Reform of the tableland, and it has high embankment walls that didn't allow the dog for escaping. The substratum of canals consists of rocks, stones, sand and muddy zones covered by numerous algae. When the dog arrived at the kennel, it presented symptoms of general body pain and oral bleeding. The generalized prostration signs were probably due to prolonged immersion in the river water, which had been occurring for at least three hr. On the contrary, the oral bleeding was observed to be linked to a fluctuant mass in its oral cavity, recognized by the veterinary technician nurse during the rescue operation. After a more accurate analysis, a live leech was attached on the gum in the vestibule under the upper lip (Fig. 1) . The leech was then detached and removed by gentle traction with a forceps by the veterinary. The parasite was collected in a plastic vial with 70% alcohol and was sent for morphological identification to the Entomology Laboratory, Department of Virology, Istituto Zooprofilattico Sperimentale della Puglia e della Basilicata (IZSPB), Foggia, Italy. The leech was identified to be a L. nilotica according to Minelli morphological keys [21] . The specimen measured 18 mm in length and was gray in main color with two mild orange bands on the body dorsal surface. This leech species is characterized by a highly developed caudal sucker with a diameter equal to the width of the body (Fig. 2) . The specimen was stored in glass vial with alcohol 70% in the laboratory of Entomology of IZSP.
Most of the cases of leech infestations are well documented in tropical or sub-tropical regions. Infestation associated to Nile leech has been reported several times in Iran and its neighboring countries, especially Iraq and Turkey. While the knowledge of the composition and geographic distribution of the Hirudinea fauna in Italy is nearly complete, the reports about leech infestation are rare. Of the 28 species of leeches found until today in Italy [23] , only few species are obligate blood sucking ectoparasites of mammals.
Italian leech fauna is quite poor if compared with that of the Balkan countries and Central East Europe, and the variety of species decreases from North to South [22] . The parasites feed mainly on mammals, amphibians and birds which are abundantly present in the site of accidental leech attack. The mature form of L. nilotica lives in mud and silt in the depth of water holes, ponds or streams, and occasionally, it attacks animals or humans when they are exposed to infested water [26] . The juvenile form of Nile leech is smaller than the adult, and it is used to swim on the water surface and can be ingested more easily by humans or animals. As previously observed, the enlarged caudal sucker observed in this family can be an adaptation phenomenon of the species that mediates the binding to moist mucous membranes [27] . Furthermore, it is well established that Nile leech can survive two years floating on the water surface like small pieces of aquatic plants. It is for this reason that leech infestations are frequently associated to unsafe habits (e.g. drinking contaminated water) [24] .
The extraordinary finding of L. nilotica in a stray dog in Italy suggests that any infestations in wild and domestic mammals, including humans, may be possible. For this reason, during the veterinary examination, Hirudinea ectoparasites should be included in the differential diagnoses for unexplained anemia, oral bleeding and caught in animals which may have been exposed to contaminated water not only in tropical regions but also in all areas where aquatic leeches are commonly found, included Italy. The animals may come in contact with leeches not only by drinking water, but also walking down the infested little rivers. Such route of transmission may also affect humans. Even though such water is not usually used for drinking, children often swim or play there. Therefore, a low but non negligible risk to become infested does exist, raising the possibility of nasopharyngeal leech related infestation, especially in domestic animals and humans who have visited rural streams and have been exposed to freshwater. In the light of these, canals, ponds or natural pools with potentially contaminated water should be clearly mapped and marked to prevent further infestation.
To the authors' knowledge, this is the first report of a dog infestation in Italy by the blood-sucking parasitic leech L. nilotica.
